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Abstract
Aplasia of both cruciate ligaments is a rare congenital disorder. A 28-year-old male presented with pain and the
feeling of instability of his right knee after trauma. The provided MRI and previous arthroscopy reports did not indi-
cate any abnormalities except cruciate ligament tears. He was referred to us for reconstruction of both cruciate
ligaments. The patient again underwent arthroscopy which revealed a hypoplasia of the medial trochlea and an
extremely narrow intercondylar notch. The tibia revealed a missing anterior cruciate ligament (ACL) footprint and a
single bump with a complete coverage with articular cartilage. There was no room for an ACL graft. A posterior
cruciate ligament could not be identified. The procedure was ended since a ligament reconstruction did not
appear reasonable. A significant notch plasty if not a partial resection of the condyles would have been necessary
to implant a ligament graft. It is most likely that this would not lead to good knee stability. If the surgeon would
have retrieved the contralateral hamstrings at the beginning of the planned ligament reconstruction a significant
damage would have occurred to the patient. Even in seemingly clear diagnostic findings the arthroscopic surgeon
should take this rare abdnormality into consideration and be familiar with the respective radiological findings. We
refer the abnormal finding of only one tibial spine to as the “dromedar-sign” as opposed to the two (medial and a
lateral) tibial spines in a normal knee. This may be used as a hint for aplasia of the cruciate ligaments.
Background
Aplasia of the cruciate ligaments is a very rare congeni-
tal pathology which was first described in 1956 by
Giorgi as part of a radiographic study [1]. It is typically
associated with other congenital musculoskeletal disor-
ders such as absent radius syndrome [2], congenital
meniscal malformations [3-5] and most commonly with
longitudinal deficiencies of the lower limbs (e.g. conge-
nital short femur, and aplasia of the fibula or patella)
[6-10]. Malformations of the cruciate ligaments can
either affect the anterior cruciate ligament (ACL) only
or both cruciate ligaments [11-15]. The deficiency can
occur unilaterally [4,5,7,9,16-20] or affect both knee
joints [6,13,14,17]. We report on a patient with unilat-
eral aplasia of both cruciate ligaments and point out the
diagnostic pitfalls that possibly lead to therapeutic
mistakes.
Case presentation
A 28-year-old white male presented in our office with
knee problems after he hit a gym wall with his right
knee during sports. His major complaint was anterior
knee pain and the feeling of instability. He already
underwent MRI (Figure 1) examination with the follow-
ing report: “Complete, chronic tear of the anterior and
posterior cruciate ligaments and chondropathia of the
medial femoral condyle.” No further abnormal findings
were documented. He further was treated by diagnostic
arthroscopy elsewhere with the following report: “Nor-
mal findings of the medial and lateral menisci, narrow
notch with lack of an anterior cruciate ligament (ACL),
insufficiency of the posterior cruciate ligament (PCL),
chondropathia of the medial femoral condyle.” Again no
other abnormal findings were documented. The patient
was now referred to our clinic for combined reconstruc-
tion of the anterior and posterior cruciate ligaments.
On clinical exam he had a free range of motion, no
swelling and a slight valgus alignment. He had a positive
posterior sag at 90° of flexion and a reduced medial step
off when compared to the other side. His Lachman test
was severely abnormal without a firm endpoint, pivot
shift was slightly positive. His total anteroposterior laxity
when measured with the Rolimeter (Aircast, Don Joy,
Inc) was 6 mm and 22 mm with a resulting side differ-
ence of 16 mm. His collateral ligaments were stable. His
further history revealed a status post medial growth
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any medium, provided the original work is properly cited.plate closure at the medial femoral condyle at the age of
12 for a significant leg length discrepancy and a syndac-
tylia of the second and third toe of his right foot.
Due to the clinical, surgical and MRI findings the patient
was scheduled to undergo ACL and PCL reconstruction.
During exam under anesthesia the ligament findings
were the same as during the clinical exam. Originally, it
was planned to use ipsilateral and contralateral ham-
strings as grafts. However due to abnormal appearance of
the MRI (Figure 1a) it was decided to start with the diag-
nostic arthroscopy before tendon harvest on the contral-
ateral side. At arthroscopy there was a hypoplasia of the
medial trochlea, and a lateralization of the patella. The
lateral compartment showed a small cartilage defect at
the lateral femoral condyle. The trochleal groove revealed
a bare bone region at the distal end as if it was an osteo-
phytic bone formation in a chronic ACL case. The medial
compartment was normal. The intercondylar notch was
extremely narrow (Figure 2a). The tibia revealed a miss-
ing ACL footprint and a single bump with a complete
coverage with articular cartilage (Figure 2b). The lateral
condyle appeared to be enlarged. At the figure of 4 posi-
tion a meniscofemoral ligament (MFL) could be identi-
fied connecting the posterior horn of the lateral meniscus
to the medial femoral condyle. There was no room proxi-
m a lt ot h eM F Lw h e r ea nA C Lg r a f tw o u l df i ti n .AP C L
could not be identified from the view from anterior. The
lateral meniscus appeared to be normal.
Due to the findings at surgery the procedure was
ended since a ligament reconstruction did not appear
possible in this case. Postoperatively the patient was
informed on the unexpected aplasia and notch deformity
making ligament reconstruction impossible. The patient
underwent further evaluation with computed tomogra-
phy scans (Figure 3) and three-dimensional reconstruc-
tion (Figure 4) to characterize the degree of bony
deformity. The images affirmed the hypoplasia of the
medial trochlea and the extremely narrow intercondylar
notch. Three-dimensional reconstruction visualized the
single tibial spine (Figure 4b) as opposed to usually two
tibial spines in a healthy knee joint (Figure 4a).
The patient was further treated conservatively and did
well at a reduced activity level at last follow up.
Discussion
There are only few reports about aplasia or hypoplasia
of the cruciate ligaments in the literature. Since
patients are usually adapted to the congenital anatomy
of their knee joints [3,14,15] laxity is most likely a
coincidental finding after trauma [6,13,14]. Usually
patients do not complain of instability, although clini-
cal tests (e.g. Lachman, anterior/posterior drawer) are
highly positive for ligament insufficiency [12,21-23].
The physician has to differentiate between objective
laxity (positive tests for ligament insufficiency) and the
subjective feeling of instability which is rarely reported
by the patient.
Several radiological signs indicate aplasia of the cruci-
ate ligaments. Common findings include hypoplasia of
the tibial eminence [10,23,24], a hypoplastic lateral
Figure 1 Magnetic resonance imaging. Sagittal T1 TSE sequences of the affected (a)a n dt h ec o n t r a l a t e r a l( b)k n e e .N o t et h el a c ko fb o t h
cruciate ligaments and the abnormal tibial eminence.
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[1,16].
Manner et al. recently published a study on the typical
radiological findings of patients with arthroscopically
proven aplasia of the cruciate ligaments [20]. They evalu-
ated the associated pathological findings on MRI and
tunnel view radiographs inaugurating a three stage classi-
fication system. According to their results the differentia-
tion between trauma and aplasia of one or both cruciate
ligaments may be made on plain radiographs according
to differences in the notch width index, notch hight and
changes in the lateral and/or medial tibial spine [20].
Our case demonstrates that the correct diagnosis may
be missed in the clinical setup if a trauma is reported in
the history and the contralateral knee is normal. A mis-
leading information in this case was the previous arthro-
scopy report in which the specific finding of a severe
notch deformity was not indicated. Also the external
MRI report did not outline a deformity of the notch or
the tibial spine. If the surgeon would have retrieved the
contralateral hamstrings at the beginning of the planned
ligament reconstruction procedure a significant damage
would have occurred to the patient.
In retrospect several pieces of information would have
made the correct diagnosis possible prior to surgery.
First looking at the MRI findings more closely would
have revealed both notch and tibial spine abnormality
(Figure 1a). Secondly, radiographs (Figure 5) revealed an
abnormal tibial eminence with only one bump in the
area of the tibial spine. We refer the abnormal finding
of only one tibial spine to as a “dromedar-sign” (arrow
in Figure 5a) as opposed to the two (medial and lateral)
tibial spines in a normal knee (arrows in Figure 5b).
Figure 2 Arthroscopy images. Photographs obtained during
arthroscopy of the right knee. Note the extremely narrow
intercondylar notch (a) and the single tibial bump with a complete
coverage with articular cartilage and a missing ACL footprint (b).
Figure 3 Computed tomography scans. Transversal layers of computed tomography scans of the affected (a) and contralateral (b) femur. Note
the significant notch deformity in a.
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and posterior cruciate ligaments.
The history of the patient about his early childhood
revealed on a more closer look that there were signs of
congenital abnormalities suggesting other abnormalities
in the symptomatic knee.
In the literature therapeutical options are discussed
controversially. Some authors report good results after
ACL reconstruction and consider ligament insuffi-
ciency as a mechanical problem responsible for
instability [3,12,13]. Others prefer conservative treat-
ment with physiotherapy and muscular training
[7,11,15,21,23]. If surgical treatment is taken into con-
sideration, it should include reconstruction of both
ligaments, since reconstruction of the ACL alone
results in posterior subluxation of the tibia and a fixed
posterior drawer causing decreased knee extension and
anterior knee pain [22,25].
Ligament reconstruction in a case as described is tech-
nically hardly possible since there is no room in the
Figure 4 Three-dimensional reconstruction of CT scans. Posterior view on three-dimensional reconstruction of CT scans of the contralateral
(a) and the affected (b) knee. b shows the extremely narrow notch and the deformity of the lateral femoral condyle. Note the malformation of
the tibial eminence with only one spine (b) as opposed to the normal tibial eminence with two spines (a).
Figure 5 Radiographs of both knee joints. Anteroposterior radiographs of the affected (a) and contralateral (b) knee joint. The “dromedar-
sign” with only one tibial spine is visible (a - arrow) as opposed to the normal radiological finding with two spines (b - arrows). If a “dromedar-
sign” is visible on plain radiographs the arthroscopic surgeon should be alert of an aplasia of the cruciate ligaments.
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plasty if not a partial resection of one of the condyles
would have been necessary to implant a cruciate liga-
ment graft. However as this would be an absolutely arbi-
trary procedure it is most likely that this would not lead
to a good knee stability.
Conclusion
Even in seemingly clear diagnostic findings the arthro-
scopic surgeon should take this rare abnormality into
consideration and be familiar with the respective radi-
ological findings.
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Written informed consent was obtained from the patient
for publication of this case report and any accompany-
ing images.
Acknowledgements
Sincere thanks go to Maryam Balke, MD, for critical review and correction of
the manuscript.
Author details
1Department of Trauma and Orthopedic Surgery, University of Witten-
Herdecke, Cologne Merheim Medical Center, Ostmerheimerstrasse 200,
51109 Cologne, Germany.
2Department of Radiology, Praxis im KoelnTriangle,
Ottoplatz 1, 50679 Cologne, Germany.
3Department of Orthopedic Surgery,
University Hospital Muenster, Albert-Schweitzer-Str. 33, 48149 Muenster,
Germany.
4Division of Sports Medicine, Trauma Department, Hospital
Cologne Merheim, University of Witten-Herdecke, Ostmerheimerstrasse 200,
51109 Cologne, Germany.
Authors’ contributions
MB did the literature review and drafted the manuscript. JMH did all
radiologic imaging and analysis. SS and JH performed the surgery and
documentation of the case. DL helped to draft the manuscript and gave
significant intellectual input. JH participated in the study design and
coordination. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 26 October 2009
Accepted: 25 February 2010 Published: 25 February 2010
References
1. Giorgi B: Morphologic variations of the intercondylar eminence of the
knee. Clin Orthop 1956, 8:209-217.
2. Schoenecker PL, Cohn AK, Sedgwick WG, Manske PR, Salafsky I, Millar EA:
Dysplasia of the knee associated with the syndrome of
thrombocytopenia and absent radius. J Bone Joint Surg Am 1984,
66:421-427.
3. Tolo VT: Congenital absence of the menisci and cruciate ligaments of
the knee. A case report. J Bone Joint Surg Am 1981, 63:1022-1024.
4. Noble J: Congenital absence of the anterior cruciate ligament associated
with a ring meniscus. J Bone Joint Surg Am 1975, 57:1165-1166.
5. Mitsuoka T, Horibe S, Hamada M: Osteochondritis dissecans of the medial
femoral condyle associated with congenital hypoplasia of the lateral
meniscus and anterior cruciate ligament. Arthroscopy 1998, 14:630-633.
6. Barrett GR, Tomasin JD: Bilateral congenital absence of the anterior
cruciate ligament. Orthopedics 1988, 11:431-434.
7. Hejgaard N, Kjaerulff H: Congenital aplasia of the anterior cruciate
ligament. Report of a case in a seven-year-old girl. Int Orthop 1987,
11:223-225.
8. Malumed J, Hudanich R, Collins M: Congenital absence of the anterior
and posterior cruciate ligaments in the presence of bilateral absent
patellae. Am J Knee Surg 1999, 12:241-243.
9. Roux MO, Carlioz H: Clinical examination and investigation of the
cruciate ligaments in children with fibular hemimelia. J Pediatr Orthop
1999, 19:247-251.
10. Johansson E, Aparisi T: Missing cruciate ligament in congenital short
femur. J Bone Joint Surg Am 1983, 65:1109-1115.
11. Andersson AP, Ellitsgaard N: Aplasia of the anterior cruciate ligament with
a compensating posterior cruciate ligament. Acta Orthop Belg 1992,
58:240-242.
12. Benedetto KP: [Congenital aplasia of the cruciate ligament]. Unfallchirurg
1987, 90:190-193.
13. Dejour H, Neyret P, Eberhard P, Walch G: [Bilateral congenital absence of
the anterior cruciate ligament and the internal menisci of the knee. A
case report]. Rev Chir Orthop Reparatrice Appar Mot 1990, 76:329-332.
14. De Ponti A, Sansone V, de Gama Malcher M: Bilateral absence of the
anterior cruciate ligament. Arthroscopy 2001, 17:E26.
15. Schlepckow P: [Aplasia of the cruciate ligament: clinical, radiologic and
arthroscopic aspects]. Beitr Orthop Traumatol 1987, 34:345-351.
16. Dohle J, Kumm DA, Braun M: [The “empty” cruciate ligament notch.
Aplasia or trauma aftereffect?]. Unfallchirurg 2000, 103:693-695.
17. Frikha R, Dahmene J, Ben Hamida R, Chaieb Z, Janhaoui N, Laziz Ben
Ayeche M: [Congenital absence of the anterior cruciate ligament: eight
cases in the same family]. Rev Chir Orthop Reparatrice Appar Mot 2005,
91:642-648.
18. Gabos PG, El Rassi G, Pahys J: Knee reconstruction in syndromes with
congenital absence of the anterior cruciate ligament. J Pediatr Orthop
2005, 25:210-214.
19. Kaelin A, Hulin PH, Carlioz H: Congenital aplasia of the cruciate ligaments.
A report of six cases. J Bone Joint Surg Br 1986, 68:827-828.
20. Manner HM, Radler C, Ganger R, Grill F: Dysplasia of the cruciate
ligaments: radiographic assessment and classification. J Bone Joint Surg
Am 2006, 88:130-137.
21. Thomas NP, Jackson AM, Aichroth PM: Congenital absence of the anterior
cruciate ligament. A common component of knee dysplasia. J Bone Joint
Surg Br 1985, 67:572-575.
22. Markolf KL, Kochan A, Amstutz HC: Measurement of knee stiffness and
laxity in patients with documented absence of the anterior cruciate
ligament. J Bone Joint Surg Am 1984, 66:242-252.
23. Johansson E, Aparisi T: Congenital absence of the cruciate ligaments: a
case report and review of the literature. Clin Orthop Relat Res 1982,
108-111.
24. Katz MP, Grogono BJ, Soper KC: The etiology and treatment of congenital
dislocation of the knee. J Bone Joint Surg Br 1967, 49:112-120.
25. Steckel H, Klinger HM, Baums MH, Schultz W: [Cruciate ligament
reconstruction in knees with congenital cruciate ligament aplasia].
Sportverletz Sportschaden 2005, 19:130-133.
doi:10.1186/1749-799X-5-11
Cite this article as: Balke et al.: Unilateral aplasia of both cruciate
ligaments. Journal of Orthopaedic Surgery and Research 2010 5:11.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Balke et al. Journal of Orthopaedic Surgery and Research 2010, 5:11
http://www.josr-online.com/content/5/1/11
Page 5 of 5